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of adaptations to environment, is clearly stated ; and the 
view of a land-surface modelled by the action of its 
rivers, and passing through the consecutive stages of 
adolescence, maturity, old age, and decrepitude, with a 
possible rejuvenescence by partial upheaval during the 
later stages, is set forth in an attractive manner. This 
is perhaps the nearest approach to a theory of physical 
geography which has yet been advanced, and the results 
of applying it serve to invest with fresh interest the 
monotonous topography of regions which, having run 
their course of natural life, await in the condition of a 
“peneplain” the revivifying tectonic power which will 
start their old sluggish rivers into fresh activity, throwing 
them out of harmony with their surroundings, and setting 
them to work to dig, carry, and build until they have 
created a new land, and, as is the way of the world, again 
destroyed it. 

Looking on a river as an individual, or rather as a 
living system, any change in one part is shown to 
affect the whole. For example, the slow cutting down 
of the outlet of a lake, the surface of which serving as ; 
a base-level has dictated the configuration of the country 
above, lowers the level, accentuates the upper slopes, j 
quickens the tributaries one by one, causing them to 
erode their valleys more vigorously, and in time perhaps 
to work back and tap the affluents of some other system, 
reversing their flow and extending the sphere of the 
power of the main river. The continual adaptation of 
river to land may in large measure be taken as the key 
to the origin of scenery in regions of normal drainage. 

Prof, de Lapparent does not view aqueous erosion as 
all-powerful ; he gives great weight to tectonic changes 
in preparing the way and laying down the lines along 
which erosion is to act, as, for example, in outlining the 
depressions of fjord and lake valleys. To glaciers he 
assigns a comparatively humble place : they cannot 
dig, but they are excellent polishers, and inexhaustible 
carriers ; while if they cannot make valleys, they may at 
least preserve them unfilled for future occupation by 
lakes. The treatment of regions of internal drainage 
with their arid climates and characteristic teolian land- 
forms is particularly good. 

We cannot, of course, attempt to summarise here a 
volume of six hundred pages, in which there is a steady 
unfolding of a definite plan supported by innumerable 
examples. It is only possible to allude to the chief 
contents. After the geomorphogenic introduction, two 
lessons are given to geological principles and their appli¬ 
cation in palasogeography, or the reconstruction of the 
map of the world in past ages. This introduces the 
systematic description of Europe, and of the other con¬ 
tinents in less detail, from the point of view of the origin 
of their land-forms. Although necessarily in general 
terms, the description is sufficiently full to give a fair 
idea of the origin of all the more striking features of 
mountain and plain, and the general hydrographic 
system. There are points which might be criticised in 
detail ; for example, one of the most important features 
in the existing geography of Scotland—the 25-foot raised 
beach which forms the sites of almost all the coast towns, 
both on the east and west—is not mentioned, but the 
larger features are very clearly described. 

The work of M. de Lapparent builds largely upon the 
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foundations of Suess, Penck, Richthofen, and numerous 
British and American geologists whose contributions 
to knowledge are carefully acknowledged. It is em¬ 
phatically a book for teachers and for students of 
geography ; a model of strong and clear reasoning in 
the elaboration of a theory where no theory was generally 
recognised before, and a rich storehouse of facts and 
references full of suggestiveness, and affording evidence 
of the widest reading and the most careful thought. 

Hugh Robert Mill. 


THE RESEARCHES OF NEWELL MARTIN 
UPON THE HEART AND RESPIRATION. 
Physiological Papers. By H. Newell Martin. Reprinted 
as Memoirs from the Biological Laboratory of the 
Johns Hopkins University. III. gto. Pp. 264. (Balti¬ 
more : Johns Hopkins Press, 1895.) 

HE Johns Hopkins University at Baltimore was 
founded in the year 1876, and Newell Martin left 
Cambridge, to the personal regret of all his English 
friends, to become the first occupant of the chair ot 
Biology. This he held during seventeen years, in the 
course of which the department over which he presided 
grew from small beginnings to large and extensive 
laboratories fully furnished with apparatus, animals and 
privatdocents in the most up-to-date Teutonic style. In 
the summer of 1893, Prof. Martin was compelled by ill- 
health to resign his professorship, and in recognition of 
the value of his work, and as a token of their affection 
and esteem for him, his American friends and pupils 
have republished the scientific papers and some of the 
public addresses which w'ere written and delivered by 
him during his tenure of the chair. 

Most of the work done by Prof. Martin during this 
period is upon the action of the mammalian heart, 
and the papers upon this subject occupy nearly one 
half of the volume. As all physiologists know, Martin 
was the first to carry out with success experiments 
upon the action of the isolated heart of the mammal, 
most of our knowledge regarding the isolated heart 
having been derived from experiments upon cold¬ 
blooded animals. It was not to be expected that 
there would be any serious divergences in the mode 
of action of the heart in the two cases, and in fact 
the results which Martin and his pupils obtained re¬ 
garding the effects of pressure of temperature and of 
drugs were such as might probably have been antici¬ 
pated. Nevertheless it marked a distinct advance in 
what the Royal Society officially terms “ natural know¬ 
ledge ” to have succeeded in determining these points in 
the mammal, and that Society set the stamp of its 
recognition upon the work by selecting one of the 
most important of these papers as the Croonian lecture 
for 1883. 

The other researches relate exclusively to the 
mechanism of respiration in the frog and in the 
mammal. The peculiar character of the respiration 
in the former animal has always excited the interest of 
physiologists, and in more recent years it had been 
studied graphically by Paul Bert and Burdon-Sanderson. 
Martin subjected the normal respiratory movements in 
the frog to a careful examination and arrived at con- 
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elusions of much interest. He was also able to show, 
both in the frog' and mammal, the influence of the mid¬ 
brain upon those movements. 

One of the most important pieces of work here 
recorded is that in which Martin experimentally deter¬ 
mined that the internal intercostal muscles are expiratory 
in their function throughout their whole extent, thus 
finally settling a question- which had divided physio¬ 
logists ever since physiology was recognised as a 
science. This he was enabled to do not by experiments 
upon models, nor upon the cadaver, but by direct 
observation in the living animal ; a method which will 
always remain the only satisfactory one for solving such 
problems. 

The physiologists of this country owe a debt of 
gratitude to their American colleagues for having pro¬ 
vided them in so handsome a form with this important 
collection of monographs. E. A. ScHAFER. 


OUR BOOK SHELF. 

Atlas d Osfcologie. Articulations ct Insertions Muscat- j 

Zaires. By Prof. Ch. Debierre. Pp. viii + 92. (Paris : 

Alcan, 1896.) 

This atlas contains 88 plates with 251 figures illustrating 
the human skeleton. Figures are also given to illustrate 
the ligaments of the various joints, and, further, for each 
bone the muscular attachments are indicated by red j 
printing. The mode of development and microscopic of 
bone are illustrated by five figures, and in a few cases a 
certain amount of comparative osteology is introduced. 
The figures are by no means better than those given in 
the standard text-books, and it is a pity that no mention 
is made in each case of the amount of reduction or magni¬ 
fication made in the drawing. Some of the figures are 
very confused, and the individual parts difficult to re¬ 
cognise. This is especially the case with such figures as 
the base of the skull with the soft parts left attached (P ig. 
82). In many cases it seems a mistake that the figures 
have not been drawn on a larger scale, as much room is 
often wasted on the plates. 

Mechanics for Beginners. By W. Gallatly, M.A. Pp. 

253. (London : Macmillan and Co., Ltd., 1896.) 

The special characteristics of this book are stated to be 
(1) the large number of examples—eight hundred—of 
which one hundred and sixty are worked in full ; (2} the 
great attention given to work, power and energy ; (3) the 
classification, in small sections, of problems of the same 
type, the method of dealing with each section being 
explained by a worked example. Teachers of elementary 
theoretical mechanics will know how to appreciate these 
important qualities of the book. The descriptions are 
very clear, and the diagrams are helpful. The student 
who uses the treatise as a text-book, familiarising himself 
with the illustrative examples, and working through only 
a part of the well-selected and comprehensive exercises, 
will be equipped for almost any examination in elementary 
theoretical mechanics. And he will, at the same time, 
lay up in his mind a fund of useful knowledge. 

Engineer Draughtsmeiis Work. By a Practical Draughts¬ 
man. Pp. 96. (London : Whittaker and Co., 1896.) 
STUDENTS in technical schools will find in this book a 
number of valuable hints on the use of mathematical 
instruments and the work of drawing-offices. The 
information is very elementary, but its character is such 
that it will train young draughtsmen to be accurate and 
methodical in their work. 

Forty-eight pages of advertisement are bound up with 
the ninety-six pages of text. 
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LETTERS TO THE EDI TOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondeu s Neither can he undertake 
to return , or to correspond with the writers rejected 
manuscripts intended for this or any other part of Naturt:. 
No notice is taken of anonymous communications .] 

Flying Engines. 

In the summer of 1893, I made some experiments on the 
effect of steam-jacketing small steam-engine cylinders by 
placing the whole of the cylinder and valve chest inside the 
boiler ; the increase of economy was so marked, that I was led 
to try whether a small toy engine could be made to sustain its 
own weight in the air by the lifting power of an air screw on the 
crank-shaft. 

Fig. 1 shows this little engine. The boiler is ot seamless 
steel 2^" diameter, 14" long, and ‘oi" to *015'' in thickness ; the 
steam cylinder, single acting, i\" diameter by 2" stroke, and 
about '03 thickness of tool steel; the piston is of thin cup form, 
also of tool steel; the admission valve is cylindrical, pf diameter, 
cutting off at ^ stroke. The whole of the valve and cylinder 
are within the boiler. Some parts of the engine were soft 
soldered, and some hard soldered ; the screw is of cane covered 
with silk. The working pressure was limited to about 50 lb. per 
square inch. The total weight of the apparatus, with water, as 
in Fig. 1, is i-j lb. 



Fig. i. —Steam engine and boiler working lifting screw ; large plane to 
prevent rotation of boiler ; total weight lb. I.H.P. developed, 
Raised itself about 12 feet in the air, with steam contained in boiler. 
No firing after start. Initial pressure 50 lb. Maximum revolution about 
1200 per minute. 

Steam was raised by placing the boiler over a spirit-lamp, and 
when 50 lb. was registered on the gauge, and the engine 
started, it raised itself in the air vertically to a height of several 
yards. The revolutions of the engine were about 1200 per 
minute, and the i.h.p. ^ horse-power. 

The same engine was then mounted on a framework of cane, 
covered with silk, forming two wings of 11 feet span, and a tail, 
the total area being about 22 square feet. The total weight was 
now 3^ lb., and when launched gently from the hand in an 
inclined horizontal direction it took a circular course, rising to 
a maximum height of about 20 feet. When the steam was 
exhausted, it came down, having traversed a distance of about 
100 yards. 

Fig. 2 shows the machine in mid-air. The photographs 
were taken by Mr. Gerald Stoney. 

Considering the primitive construction of the apparatus, the 
result clearly showed that flights of considerable distance, pos¬ 
sibly some miles, were quite possible with a small economical 
steam-engine mounted on aeroplanes. 

The boiler was also found to be able to steam the engine con¬ 
tinuously by using methylated spirits intead of water in the boiler, 
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